Substrate-dependent targeting of eukaryotic translation initiation factor 4A by pateamine A: negation of domain-linker regulation of activity.
Central to cap-dependent eukaryotic translation initiation is the eIF4F complex, which is composed of the three eukaryotic initiation factors eIF4E, eIF4G, and eIF4A. eIF4A is an RNA-dependent ATPase and an ATP-dependent helicase that unwinds local secondary structure in mRNA to allow binding of the 43S ribosomal complex. The marine natural product pateamine A (PatA) has been demonstrated to inhibit cap-dependent initiation by targeting eIF4A and disrupting its protein-protein interactions while increasing its enzymatic activities. Here we demonstrate that the increased activity is caused by the induction of global conformational changes within eIF4A. Furthermore, binding of PatA is dependent on substrate (RNA and ATP) binding, and the increased activity upon PatA binding is caused by relief of a negative regulatory function of the eIF4A unique domain linker.